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57 ABSTRACT 
The width of the clearance between a rotor with orbit 
ing beaters and a pivotable inpact plate of a machine for 
comminuting coal, rock, and like materials is adjusted 
by a computer which controls a reversible motor serv 

European Pat. Off. . 
European Pat. Off. . 
Fed. Rep. of Germany . 
Fed. Rep. of Germany . 
Fed. Rep. of Germany . 
France, 

ing to pivot the impact plate relative to the path of 
orbital movement of the beaters. The computer causes 
the plate to pivot toward the path of the beaters when it 
receives a signal that the admission of material into the 
housing of the comminuting machine is interrupted and 
a converted acoustic signal denoting that the machine 
generates sounds which are indicative of completed 
evacuation of material from the housing. The direction 
of pivotal movement of the plate is reversed when the 
computer receives a series of converted acoustic signals 
or a single converted acoustic signal denoting that the 
width of the clearance has been reduced to zero, i.e., 
that the beaters actually strike the adjacent portion of 
the plate. The computer arrests the motor when the 
width of the clearance reaches a preselected value and 
the computer thereupon initiates renewed admission of 
material into the housing. 

45 Claims, 3 Drawing Sheets 
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METHOD OF AND APPARATUS FOR ADJUSTING 
COMMINUTENG MACHINES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part application 
of another application filed Apr. 9, 1990 and bearing 
Ser. No. 07/506,694. The entire disclosure of this latter 
application, including the drawings thereof, is hereby 
incorporated in this application as if fully set forth 
herein. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to improvements in 

comminuting machines for coal, rocks, stones and the 
like, and more particularly to improvements in commi 
nuting machines, such as impact wherein the width of 
the clearance between at least one first and at least one 
second comminuting or crushing tool is variable to 
permit selection of the size of comminuted material 
and/or to compensate for wear upon the parts of the 
comminuting tools. The invention also relates to a 
method of operating a comminuting machine of the 
above outlined character. - 

2. Brief Description of the Background of the Inven 
tion Including Prior Art 
A comminuting machine normally comprises at least 

one first comminuting tool, e.g., a rotor with one or 
more material crushing or comminuting components 
called beaters and constituting or including plates, 
vanes or like parts, a drive which moves the beaters of 
the first tool along a predetermined path, e.g., along an 
endless path, at least one second tool, e.g., in the form of 
a pivotable or otherwise movable impact plate, and 
means for moving the second tool relative to the first 
tool in order to vary the width of the clearance between 
the two paths, i.e., to select the maximum size of commi 
nuted particles of material which is being admitted into 
the inlet or inlets of the housing for the first and second 
tools. It is customary to adjust the position of the second 
tool relative to the first tool at certain intervals in order 
to compensate for wear upon the beaters and/or upon 
the impact plate, i.e., in order to compensate for an 
undesirable increase of the width of the clearance. 

In accordance with a prior proposal, the means for 
moving the second tool relative to the first tool are 
actuated to move the impact plate toward the path of 
movement of the beaters whereby the beaters strike the 
impact plate with attendant generation of sound or 
noise having a certain intensity. Such noise or sound is 
monitored by a microphone which generates signals 
denoting the development of sound as a result of im 
pingement of beaters upon the second tool. These sig 
nals enable an operator to reverse the direction of 
movement of the second tool, namely in a direction 
away from the first tool, until the width of the clearance 
reaches a desired value. Such procedure of correcting 
the width of the clearance at certain intervals can be 
resorted to in connection with impact crushers, and 
analogous comminuting machines. Intermittent adjust 
ments of the width of the clearance are necessary be 
cause the wear upon the components of the first and 
second tools is, or can be, pronounced whereas the 
users of comminuting machines strive to produce com 
minuted rocks, coal or other materials having a prede 
termined maximum particle size. As a rule, or at least in 
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2 
many instances, the comminuting component or com 
ponents of the second tool are pivotable toward and 
away from the path of movement of beaters forming 
part of the first tool. This holds true irrespective of 
whether the machine is an impact crusher with or with 
out a grinding track which is located downstream of the 
clearance between the first and second tools. 
The procedure to alter the width of the clearance 

between the first and second tools in a conventional 
comminuting machine is a time-consuming chore which 
invariably involves substantial losses in output. Thus, it 
is normally necessary to arrest the machine and to open 
the housing for the tools in order to afford access to the 
clearance which is then measured in order to ascertain 
whether or not the wear upon the components of the 
tools is sufficient to warrant an adjustment of the clear 
ance. As mentioned above, the wear upon the compo 
nents of the tools which define the clearance is often 
quite pronounced so that the machine must be arrested 
at rather frequent intervals. 
The published German Patent Application No. 

2,018,496 proposes to avoid stoppage of the comminut 
ing machine for the sole purpose of altering the width of 
the clearance between the first and second tools. This is 
to be achieved by employing a contact-free proximity 
detector which is intended to prevent movements of the 
second tool into actual contact with the beaters of the 
first tool. It has been found that such proposal is unsatis 
factory and, therefore, the machine which is disclosed 
in the published patent application No. 2,018,496 failed 
to gain acceptance in the industry. 
Another proposal to avoid stoppage of the commi 

nuting machine for the express purpose of altering the 
width of the clearance is disclosed in published German 
patent application No. 2,034,672. This publication sug 
gests to carry out a number of experiments with differ 
ent types of materials which are to be comminuted and 
to ascertain the anticipated wear upon the components 
of the first and second tools when the machine is in use 
to comminute a particular material. The results of such 
experiments are to be utilized for intermittent adjust 
ment of the second tool by moving it toward the first 
tool in order to compensate for anticipated wear. The 
adjustment of the width of the clearance can be carried 
out continuously or in stepwise fashion. The operation 
of such machines is unreliable because it is difficult to 
ascertain, in advance, the exact composition, including 
the hardness and the size, of a material which is to be 
comminuted. Moreover, proper reliance on the just 
discussed procedure necessitates the carrying out of 
extensive experiments and the utilization of rather com 
plex controls for the mechanism which serves to move 
the second tool relative to the first tool. 

In accordance with the aforediscussed first prior 
proposal, the admission of material into the housing of 
the comminuting machine is interrupted and the second 
tool is slowly moved toward the first tool until it is 
actually struck by the beaters of the first tool. This 
results in the generation of pronounced noise which is 
ascertained with a microphone. The movement of the 
second tool toward the first tool is then interrupted and 
the direction of movement of the second tool is re 
versed until the width of the clearance is increased to a 
desired value. A machine of the just described character 
is described and shown in the German-language publi 
cation entitled "Aufbereitungstechnik'. Reference may 
be had to FIG. 7 and to the article entitled "Hartzerk 
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leinerungsmaschinen flir neue Verfahrenstechniken' 
(1975, Volume 8). The same machine is described in the 
servicing manual which was first published Dec. 12, 
1974 and refers to an impact crusher which was distrib 
uted by HAZEMAG Dr. E. Andreas GmbH & Co., 
Miinster, Federal Republic Germany. All necessary 
manipulations including starting the means for moving 
the second tool in a direction toward the first tool, 
reversing the direction of movement of the second tool 
when the microphone furnishes signals denoting that 
the beaters of the first tool strike the second tool, and 
arresting the moving means for the second tool are 
carried out by hand. A somewhat similar machine is 
disclosed in U.S. Pat. No. 3,035,782. 
A drawback of the HAZEMAG machine and of the 

machine which is described in U.S. Pat. No. 3,035,782 is 
that the operator must be on the alert to immediately 
reverse the direction of movement of the second tool 
when the microphone generates a signal denoting that 
the second tool is being struck by the beaters of the first 
tool. This requires much concentration on the part of 
the attendant, and the operator must be able to react 
quickly in order to avoid prolonged interruptions of 
operation and potential extensive damage to the parts of 
the comminuting machine. 

SUMMARY OF THE INVENTION 

1. Purposes of the Invention 
It is an object of the present invention to provide a 

method which renders it possible to select the width of 
the clearance between the tools of a comminuting ma 
chine within a fraction of the time which is required to 
complete such operation in accordance with heretofore 
known methods. 

It is a further object of the invention to provide a 
fully automatic method which can be practiced in such 
a way that lack of skill and/or lack of attentiveness or 
concentration on the part of the operator(s) does not 
affect the quality of adjustment of the width of the 
clearance. 

It is yet a further object of the invention to provide a 
method which renders it possible to properly select the 
width of the clearance irrespective of the presence or 
absence of one or more attendants. 

It is still a further object of the invention to provide a 
method which renders it possible to properly select the 
width of the clearance between the tools of an impact 
crusher, or any other comminuting machine with mini 
mal interruptions of operation of the machine and by 
full consideration of all important parameters including 
the desired size of comminuted material, the hardness of 
the material to be comminuted, and the extent of wear 
upon the material contacting and/or other parts of the 
machine. 

Still another object of the invention is to provide a 
novel and improved comminuting machine which can 
be utilized for the practice of the above outlined 
method. 
Yet another object of the invention is to provide the 

comminuting machine with novel and improved means 
for rapidly, automatically and accurately selecting the 
width of the clearance wherein the material is commi 
nuted on its way between two or more cooperating 
comminuting or crushing tools. 
An additional object of the invention is to provide the 

machine with novel and improved means for control 
ling the movements of one or more comminuting tools 
relative to the other comminuting tool or tools. 
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4. 
A further object of the invention is to provide the 

machine with novel and improved means for moving 
one of the comminuting or crushing tools relative to 
another comminuting or crushing tool in an impact 
crusher, or in a like comminuting machine. 
Another object of the invention is to provide novel 

and improved means for automatically compensating 
for wear of the tools comminuting a material in the 
above outlined machine. 
A further object of the invention is to provide the 

machine with novel and improved means for initiating 
the restarting of material admission upon completion of 
adjustment of the width of the clearance wherein the 
material is being comminuted on its way from the inlet 
to the outlet of the machine. 
These and other objects and advantages of the pres 

ent invention will become evident from the description 
which follows. 

2. Brief Description of the Invention 
One feature of the present invention resides in the 

provision of a method of operating a comminuting ma 
chine for stones, coal, rocks and like materials, particu 
larly an impact crusher, wherein a driven first tool 
carries beaters which advance along a predetermined 
path adjacent a mobile second tool to define with the 
second tool a clearance or gap relative to the first tool, 
which gap determines the particle size of the commi 
nuted material as a result of admission and passing 
through the machine. The method comprises the steps 
of interrupting the admission of material into the ma 
chine, moving the second tool toward the path of the 
beaters in automatic response to the interrupting step 
but with a delay which suffices to complete the evacua 
tion of conminuted material from the machine so that 
the beaters strike the second tool with attendant genera 
tion of sound having a predetermined intensity, and 
automatically retracting the second tool from the path 
in response to the generation of such sound to establish 
a clearance having a predetermined width. 

In an absence of material the machine produces a 
second sound (no load running sound) having a second 
intensity less than the predetermined intensity. The 
moving step can further comprise monitoring the 
sound, generating a signal when the intensity of moni 
tored sound surpasses the second intensity and utilizing 
the signal to terminate the aforementioned delay. 
The comminuting machine can constitute an impact 

crusher wherein the first tool is or includes a rotor 
which orbits its beaters along an endless path. The 
method of operating such impact crusher can further 
comprise the step of repeating the interrupting, moving 
and retracting steps at intervals to compensate for wear 
upon the tools. 
The beaters strike the second tool at predetermined 

intervals where the duration of the intervals is a func 
tion of the speed of advancement of the beaters along 
the predetermined path with attendant generation of a 
series of sounds having the predetermined intensity. 
Such method preferably further comprises the steps of 
monitoring the intensity and frequency of sounds and 
generating signals when the intensity of sounds corre 
sponds to the predetermined intensity (i.e., when the 
beaters strike the second tool), interrupting the moving 
step in response to the first signal, resuming the moving 
step when the interval between the first signal and the 
next-following signal is longer than one of the predeter 
mined intervals, and starting the retracting step in re 
sponse to the generation of a predetermined number of 
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signals at the predetermined intervals, i.e., when it is 
clear that the second tool is located in the path of and is 
Struck by successive beaters of the first tool. Alterna 
tively, the retracting step can be started in response to 
the generation of a predetermined number of signals at 
the predetermined frequency. 
The interrupting, moving and retracting steps, occur 

ring in an impact crusher or in another comminuting 
machine, can be repeated at intervals which depend 
upon the nature of the material to be comminuted, i.e., 
on anticipated wear upon the first and second tools. 
The method can further comprise the step of termi 

nating the retracting step, i.e., of selecting the width of 
the clearance, in dependency upon the desired size of 
comminuted material. 
As mentioned above, in the absence of material the 

machine generates a second sound having a second 
intensity which is less than the predetermined intensity. 
The method comprises the steps of monitoring the 
sounds which are generated by the second and/or first 
tool. While the machine is running, there are generated 
sounds having the second intensity. First signals are 
generated in response to a detection of sounds having 
the predetermined intensity. The first signals are uti 
lized to interrupt the moving step, and the second sig 
nals are utilized to terminate the aforementioned delay. 
The comminuting machine is or can be designed in 

such a way that the second tool is yieldable to assume an 
inoperative position. An inoperative position is a posi 
tion at an excessive distance from the path of beaters of 
the first tool. The clearance can be increased in re 
sponse to admission of a material having a predeter 
mined hardness. Such a material having a predeter 
mined hardness can be a material, where the material 
would be likely to damage the beaters and/or the sec 
ond tool if the second tool were not free to yield during 
passage of such material through the clearance. The 
method can further comprise the steps of monitoring 
the position of the second tool and blocking the moving 
step. This means that the second tool will be prevented 
from moving toward the path of the beaters when the 
second tool reaches an inoperative position. 
Another feature of the present invention resides in the 

provision of a comminuting machine, particularly an 
impact crusher with a housing having an inlet for mate 
rial. The material to be conminuted in the machine can 
be pieces of rock or stone. A first tool is movably 
mounted in the housing and has a plurality of beaters. A 
drive means is connected to the first tool and serves to 
move the beaters in the housing along a predetermined 
path. A second tool is movably mounted in the housing 
adjacent the path and defines together with the first tool 
a clearance. A moving means is operable to move the 
second tool relative to the first tool and thereby varies 
the width of the clearance. Means for generating first 
signals represents the intensity of sound generated by 
the machine in an absence of material providing a no 
load running sound. Means for generating second sig 
nals represents the intensity of sounds which are gener 
ated when the width of the clearance is zero so that the 
beaters strike the second tool. Automatic control means 
includes means for generating third signals in response 
to admission of material into the inlet of the housing. 
Means for operating the moving means in response to 
the first and third signals to reduce the width of the 
clearance and thereupon in response to the second sig 
nals to increase the width of the clearance to predeter 
mined value can be a computer. 

O 

15 

20 

25 

30 

35 

45 

SO 

55 

60 

65 

6 
The means for generating first signals, the means for 

generating second signals and the means for generating 
third signals can comprise a common microphone hav 
ing an output for delivering electric signals representing 
the intensity of monitored sounds. An amplifying means 
is provided for amplifying the electric signals delivered 
by, for example, the microphone. A first threshold cir 
cuit is connected to the amplifying means and has an 
output for first signals connected to the operating 
means. A second threshold circuit is connected to the 
amplifying means and has an output for second signals 
connected to the operating means. Such machine can 
further comprise time delay means connected between 
the output of at least one of the first and second thresh 
old circuits and the operating means. 
The operating means can be designed to effect a 

movement of the second tool away from the first tool in 
response to reception of a predetermined number of 
third signals and/or to initiate resumption of admission 
of material into the inlet in response to a widening of the 
clearance to a predetermined value. 
The second tool can include a so-called impact plate 

and a cushion which yields to permit the impact plate to 
move to an inoperative position disposed at a greater 
distance from the path of movement of the beaters in 
response to penetration into the clearance of a material 
having a predetermined and/or excessive hardness. The 
control means then preferably further comprises means 
for monitoring the position of the plate and for prevent 
ing operation of the moving means in a direction to 
reduce the width of the clearance in the inoperative 
position of the plate. 
The novel features which are considered as charac 

teristic of the invention are set forth in particular in the 
appended claims. The improved machine itself, how 
ever, both as to its construction and its mode of opera 
tion, together with additional features and advantages 
thereof, will be best understood upon perusal of the 
following detailed description of certain presently pre 
ferred specific embodiments with reference to the ac 
companying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a fragmentary central vertical sectional 
view of a comminuting machine which embodies one 
form of the invention, where a second tool is spaced 
apart from the path of movement of beaters which form 
part of a first tool; 
FIG. 2 is a circuit diagram of a control apparatus for 

use in the machine of FIG. 1 to control the means for 
moving the second tool with reference to the first tool; 
and 
FIG. 3 is an enlarged sectional view of a detail of the 

comminuting machine of FIG. 1. 
DESCRIPTION OF PREFERRED 

EMBODIMENTS 

FIG. 1 shows a portion of a comminuting machine 
which is an impact crusher having a housing 1 with an 
inlet la for admission of material to be comminuted. The 
material can be rock, stone or coal. The housing 1 ac 
commodates a first comminuting tool 2 which includes 
a rotor turntable about the axis of a horizontal shaft 3. 
The rotor has attached a set of four equidistant commi 
nuting or crushing components in the form of substan 
tially radially extending vanes 4. The comminuting or 
crushing components are hereinafter called beaters. The 
shaft 3 forms part of a drive means which rotates the 
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rotor of the first tool 2 in a counterclockwise direction 
whereby the beaters 4 orbit along an endless circular 
path 8. 
The housing 1 further accommodates a second mov 

able tool 5 including a comminuting component 7 in the 
form of a so-called impact plate having a lower end 
portion 7a adjacent the path of movement of the beaters 
4 and defining with the rotor of the first tool 2 a clear 
ance or gap 9. The tool 5 is pivotable relative to the 
housing 1 about the axis of a horizontal pivot member 6, 
which member is disposed parallel to the shaft 3 and 
enables the lower end portion 7a of the plate 7 to widen 
or narrow the clearance 9, depending upon the direc 
tion of pivotal movement of the second tool 5. 
The means for moving the tool 5 relative to the hous 

ing 1 and first tool 2, i.e., for altering the width of the 
clearance 9, includes a reversible electric motor 10, a 
worm drive 11, a feed screw 12, an elastic insert or 
cushion 13, and a lug 14. The worm drive 11 receives 
motion from and is driven by an output element of the 
motor 10. The feed screw 12 is disposed substantially 
radially relative to the axis of the rotor of the first tool 
2 and is driven by the worm drive 11. The connection 
member or lug 14 connects the elastic intermediate 
member or elastic insert or cushion 13 (FIG. 3) with the 
base of the plate 7. 
The purpose of the cushion 13 is to yield and to en 

able the plate 7 to move to a retracted or inoperative 
position when the clearance 9 receives one or more 
pieces or fragments of a material having a predeter 
mined hardness such that the plate 7 and/or the beaters 
4 and/or the drive, including the shaft 3, for the rotor of 
the first tool 2 and/or the means for mounting the tool 
5 in the housing 1 would likely be damaged or de 
stroyed if at least one of the tools were unable to yield 
when such material advances toward and through the 
clearance 9. 
The comminuting machine of FIG. 1 further com 

prises means for monitoring the position of the second 
tool 5 relative to the first tool 2 and for generating a 
signal when the tool 5 is caused to assume its inopera 
tive or retracted position in order to prevent damage to 
the machine, i.e., to permit one or more fragments of a 
relatively hard material or of an extremely hard mate 
rial to pass through the clearance 9 without undergoing 
any or without undergoing a full comminuting action. 
The monitoring means comprises a switch or a like 
signal generating element 15 on or in the housing 1 of 
the comminuting machine, and an actuator 16 which is 
mounted for movement with the cushion 13 and actu 
ates the switch 15 so that the latter generates a signal 
when the cushion is compelled to yield in response to 
movement of the tool 5 to the inoperative position, i.e., 
to a position at a greater than selected or desired dis 
tance from the path 8 of orbital movement of the beaters 
4. The cushion 13 can yield in response to penetration of 
relatively hard material into the clearance 9 and remains 
in compressed condition in response to jamming of the 
second tool 5 relative to the housing 1 in a position at a 
greater than desired distance from the path 8. The 
switch 15 can transmit a signal to a computer 27 which 
is shown in FIG. 2 and to a source of visible, audible 
and/or otherwise detectable signals which inform the 
persons in charge that the second tool 5 has been caused 
to assume and dwells in its inoperative position. The 
computer 27 provides operating means for the moving 
means including the motor 10. It is clear that the illus 
trated switch 15 and the actuating means 16 therefore 
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8 
can be replaced with any other monitoring means 
which is capable of transmitting appropriate signals to 
the computer 27 and/or to a source of detectable sig 
nals. Such source can receive signals from the switch 15 
or from another position monitoring means by way of 
the computer 27. 
The output element of the motor 10 drives a toothed 

disc or gear 17 (FIG. 1, FIG. 3). The toothed disk or 
gear 17 cooperates with a proximity detector switch 28 
to measure the distance which the tool 5, and more 
particularly the lower end portion 7a of its plate 7, 
covers on its way toward or away from the path 8 for 
the beaters 4 of the first tool 2. The proximity detector 
28 transmits appropriate signals to the corresponding 
input of the computer 27 so that the latter can calculate 
the extent of movement of the plate 7 relative to the 
path 8 in a direction toward or away from the first tool 
2. 
The housing 1 of the comminuting machine carries a 

microphone 18 which serves to generate electric signals 
proportional to the intensity of sounds generated by the 
first tool 2 and the drive, including the shaft 3, for the 
rotor of the tool 2 for the following two cases, first, 
when the clearance 9 is empty, i.e., when the admission 
of material to be comminuted is interrupted and, sec 
ond, to the intensity of sounds which are generated by 
the tools 2 and 5 when the lower end portion 7a of the 
impact plate 7 is moved so close to the shaft 3 that the 
width of the clearance 9 is reduced to zero and succes 
sive beaters 4 strike upon the plate 7 at a frequency 
which is a function of rotational speed of the shaft 3. 
FIG. 2 shows that the output of the microphone 18 

transmits electric signals to a preamplifier 19 which, in 
turn, transmits amplified signals to a second amplifier 
20. The output of the second amplifier 20 is connected 
to the input of a first threshold circuit 23 via conductor 
21 and to the input of a second threshold circuit 24 via 
conductor 22. The circuit 23 transmits only those elec 
tric signals which denote sounds of a first intensity such 
as develop when the clearance 9 is empty and the noise 
which is generated by the comminuting machine is 
attributable primarily or exclusively to rotation of the 
rotor and beaters 4 of the first tool 2 and the drive 
including the shaft 3, i.e., when the inlet 1a of the hous 
ing 1 does not receive fresh material to be comminuted 
and the material which was previously admitted into 
the housing 1 has already advanced through and be 
yond the clearance 9. The output of the threshold cir 
cuit 23 is connected with the corresponding input of the 
computer 27, i.e., with the means for operating the 
motor 10 of the means for moving the second tool 5 
relative to the first tool 2 in the housing 1, by way of a 
time delay circuit 25. The time delay circuit 25 is a 
retriggerable circuit which serves to generate a continu 
ous high signal for an extended interval of time, i.e., 
while the comminuting machine is idling in that the 
shaft 3 rotates the first tool 2 but the inlet 1a of the 
housing 1 does not receive material and the material 
which was previously admitted into the housing has 
already advanced through and beyond the clearance 9 
so that it does not contribute to the sound and/or noise 
generating action of the tools. 
The threshold circuit 24 is analogous to the threshold 

circuit 23 except that it is adjusted to generate hard 
signals denoting the more pronounced intensity of those 
sounds which are detected by the microphone 18 when 
the width of the clearance 9 is reduced to zero so that 
successive beaters 4 strike to lower end portion 7a of the 
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impact plate 7. The output of the threshold circuit 24 
transmits high signals to the corresponding input of the 
computer 27 by way of a second time delay circuit 26 
which is or can be analogous to the time delay circuit 
25. The time delay circuit 26 can be set up in such a way 
that it transmits to the computer 27 a continuous high 
signal when its input receives signals from the threshold 
circuit 24 at a predetermined frequency of not less than, 
for example, seven signals per second. This is supposed 
to indicate that signals which are transmitted by the 
output of the threshold circuit 24 definitely denote the 
fact that the beaters 4 of the first tool 2 strike upon the 
plate 7 of the second tool 5. 
FIG. 2 further shows an AC-DC converter circuit 30 

which connects the amplifiers 19, 20 and the parts 15, 
23-26, 28 with a source of electrical energy. 
The computer 27 receives signals from the time delay 

circuits 25, 26, from the proximity detector switch 28 
and from the switch 15. The reference character 29 
denotes a switch box which connects the computer 27 
with the notor 10 of the means for moving the second 
tool 5 about the axis of the pivot member 6. As men 
tioned above, the motor 10 drives the toothed disc or 
gear 17 which cooperates with the proximity detector 
switch 28 so that the latter can generate signals denot 
ing the extent of movement of the plate 7 toward or 
away from the path 8 of orbital movement of the beaters 
4. The computer 27 can operate the motor 10 in accor 
dance with a preselected program to an extent which is 
necessary to establish a clearance 9 having a predeter 
mined width, and such operation can take place when 
ever the admission of material into the inlet 1a is inter 
rupted. This is to compensate for wear upon the plate 7 
and/or upon the beaters 4 and, if necessary, upon the 
pivotal connection between the tool 5 and the housing 1 
and/or the drive for the first tool 2. 
The motor 10 can constitute a reversible gear motor. 

An output 31 of the computer 27 can transmit signals 
(via switch box. 29) to a conveyor 32 which serves to 
admit material to be conminuted into the inlet 1a of the 
housing 1, i.e., the computer 27 can start or arrest the 
conveyor 32. The conveyor 32 is arrested preparatory 
to movement of the plate 7 toward and into the path of 
movement of the beaters 4, and the computer 27 restarts 
the conveyor 32 when the adjustment of the clearance 9 
is completed, i.e., when the width of the clearance 9 is 
reduced in order to compensate for wear upon the tools 
or is increased if the machine is to comminute a material 
in such a way that relatively large particles or fragments 
of admitted material can pass through the clearance 9 
on their way into and through the outlet of the housing 
1. 
The switch box 29 can contain relays and/or other 

electrical and/or electronic components which are used 
to transmit signals between the computer 27 and the 
motor 10 and preferably also between the computer and 
the conveyor 32. This switch box can further comprise 
manually operable switches which can be manipulated 
by hand and/or by keys to start or arrest the conveyor 
32 and/or to start or arrest the gear motor 10 of the 
means for moving the second tool 5 relative to the rotor 
of the first tool 2. Moreover, the switch box 29 can 
contain or can be connected with a keyboard or other 
means for programming the computer 27. 
The mode of operation of the comminuting machine 

of FIGS. 1 to 3 is as follows: 
If the width of the clearance 9 is to be reduced in 

order to compensate for wear upon the plate 7 and/or 
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10 
the beaters 4, the drive including the shaft 3 continues to 
orbit the beaters 4 along the endless path 8, and the 
computer 27 or a person in charge arrests the conveyor 
32 via output 31 so that the admission of material into 
the inlet 1a is interrupted and the housing 1 becomes 
empty after a relatively short period of time. The micro 
phone 18 monitors the sounds which are generated by 
the tools in the housing 1 and by the drive for the first 
tool 2, and the output of the threshold circuit 23 trans 
mits a signal to the time delay circuit 25 as soon as the 
intensity of sound, which is detected by the microphone 
18, corresponds to that intensity of sound which devel 
ops, when the clearance 9 does not contain any commi 
nuted or yet to be comminuted material. The time delay 
circuit 25 transmits a high signal to the computer 27 
which already stores a signal denoting that the con 
veyor 32 is idle, i.e., that the admission of material to the 
inlet 1a of the housing 1 has been interrupted. The com 
puter 27 evaluates such signals and transmits a signal to 
the motor 10 via switch box 29 in a sense to pivot the 
plate 7 in a counterclockwise direction (FIGS. 1 and 3) 
in order to reduce the width of the clearance 9 to zero. 
The switch box 29 transmits a delayed signal to the 
computer 27 denoting that the operation of the con 
veyor 32 has been interrupted. The transmission of the 
delayed signal is desirable and advantageous in order to 
ensure that the motor 10 is not started in response to a 
short-lasting interruption of admission of material into 
the inlet 1a of the housing 1 while the conveyor 32 is 
driven. Such a precautionary measure ensures that an 
adjustment in the width of the clearance 9 invariably 
takes place only and alone when the admission of mate 
rial into the inlet 1a of the housing 1 is interrupted on 
the ground that the conveyor 32 is actually idle, i.e., 
particles of material cannot interfere with accuracy of 
adjustment of the distance of the plate 7 from the axis of 
the rotor 2. 

Signals which appear at the output of the second 
amplifier 20 are transmitted to the threshold circuit 23, 
via conductor means 21, as well as to the threshold 
circuit 4, via conductor means 22. However, the output 
of the threshold circuit 24 does not transmit any opera 
tional signals until and unless the width of the clearance 
9 is reduced to substantially zero, i.e., the output of the 
threshold circuit 24 transmits signals only when such 
signals denote sounds or noise having an intensity 
which develops when the orbiting beaters 4 actually 
strike the lower end portion 7a of the impact plate 7. 
However, it is possible that the output of the threshold 
circuit 24 transmits a signal, or even two or more sig 
nals, for reasons other than the generation of sounds as 
a result of impact of beaters 4 upon the plate 7. For 
example, random admission of individual particles of a 
material, such as of the material to be comminuted, into 
the inlet 1a and thence into the clearance 9 can result in 
the generation of one or more sounds having an inten 
sity which suffices to entail the transmission of a signal 
from the output of the threshold circuit 24 to the input 
of the time delay circuit 26. Therefore, the time delay 
circuit 26 is preferably designed to transmit a high sig 
nal only then to the computer 27 when the time delay 
circuit 26 receives a series of successive signals at a 
predetermined frequency, preferably at a frequency 
corresponding to that at which successive beaters 4 
strike the plate 7 when the width of the clearance 9 is 
reduced to zero. This prevents untimely stoppage of the 
motor 10 and premature reversal of the direction of 
movement of the plate 7 relative to the first tool 2. 
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The arrangement is preferably such that the motor 10 
moves the plate 7 toward the path 8 at a relatively low 
speed so as to prevent an abrupt and very pronounced 
impingement of beaters 4 upon the plate 7 and to ensure 
that such movement of the plate 7 toward the shaft 3 
can be terminated as soon as and immediately when the 
microphone 18 has detected and signalled the genera 
tion of a preselected number of successive sounds where 
the intensity of the sounds is indicative of actual in 
pingement of the beaters 4 upon the plate 7 and wherein 
the sounds are generated at a frequency corresponding 
to that at which successive beaters 4 advance past the 
lower end portion 7a of the plate 7 based on the rotation 
speed of the rotor or the first tool 2. As mentioned 
above, the time delay circuit 26 can be designed to 
transmit a continuous high signal only when the output 
of the threshold circuit 24 transmits a predetermined 
number of successive high signals at a predetermined 
frequency. Such a high signal causes the computer 27 to 
arrest the motor 10 and thereupon to start the motor 10 
in reverse in order to initiate a movement of the plate 7 
away from the path 8. This invariably indicates that the 
just discussed signals were generated by the micro 
phone 18 as a result of the generation of sounds devel 
oping while the beaters 4 strike the plate 7. 
The computer 27 continuously receives signals denot 

ing the distance of the plate 7 from the path 8 and/or 
from the axis of the shaft 3. This is due to the provision 
of the toothed disc or gear 17 and the proximity detec 
tor switch 28. The latter proximity detector switch 28 is 
connected to a corresponding input of the computer 27. 
Such signals enable the computer to arrest the motor 10 
at the exact instant when the width of the clearance 9 
reaches a preselected value. Arresting the motor is 
associated with terminating the movement of the plate 7 
away from the shaft 3. This width of the clearance 9 can 
be somewhat less than the width present prior to a 
starting of the adjustment if the computer 27 is to com 
pensate only and alone for wear upon the parts of the 
conminuting machine. However, the newly selected 
width can exceed the previous width if the computer 27 
is to compensate for eventual wear upon the parts of the 
machine and/or to select a greater width for proper 
comminution of the same material or of a different ma 
terial which is intended to have a different, and for 
example larger, ultimate particle size. 
The arrangement may be such that a counter 129 of 

the computer 27 is reset to zero whenever the nove 
ment of the plate 7 toward the shaft 3 is terminated and 
whenever the movement of the plate 7 away from the 
shaft 3 is completed. The counter 129 is then capable of 
ascertaining the initial width of the clearance 9 as well 
as of continuously indicating the increasing width of the 
clearance while the motor 10 is operated in a sense to 
pivot the plate 7 of the second tool 5 in a clockwise 
direction, as seen in FIGS. 1 and 3. The counter can 
count the number of revolutions or portions of revolu 
tions of the output shaft of the motor 10. 
The new distance of the plate 7 from the shaft 3 can 

be selected on the basis of information which is stored in 
the computer 27 and is gathered on the basis of experi 
ments. All operations are or can be automated even 
though the parts in the switchbox 29 enable an operator 
to override the computer 27 and to manually control 
the movements of the plate 7 toward and/or away from 
the shaft 3. The computer 27 can further store informa 
tion which enables it to automatically arrest the con 
veyor 32 at predetermined intervals of time in order to 
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12 
initiate an adjustment of the width of the clearance 9 for 
the purpose of ensuring that the maximum size of parti 
cles issuing from the housing 1 will not exceed a prese 
lected value. 
An advantage of the signal which is transmitted by or 

to the computer 27 and denotes that the conveyor 32 is 
arrested is that the movement of the motor 10 in a direc 
tion to reduce the width of the clearance 9 to zero is 
started only when the housing 1 does not contain any 
comminuted or yet to be comminuted material. All that 
is necessary is to delay operation of the motor 10 for an 
interval of time which normally or invariably suffices to 
ensure that all particles which have entered or were 
already received in the housing 1 at the time of stoppage 
of the conveyor 32 are evacuated or have been ad 
vanced beyond the clearance 9 so that they do not ap 
preciably contribute to the generation of sound which is 
monitored by the microphone 19. 
An advantage of the signals which are transmitted by 

the threshold circuit 23 and time delay circuit 25 is that 
the computer 27 starts the motor 10 in a sense to reduce 
the width of the clearance 9 only while the rotor of the 
first tool 2 is driven by the shaft 3. This is desirable and 
advantageous because orbiting of the beaters 4 is a 
prerequisite for the generation of sounds having an 
intensity which denotes that they are generated as a 
result of impingement of successive beaters 4 against the 
lower end portion 7a of the impact plate 7. 
An advantage of the signal or signals which are trans 

mitted by the time delay circuit 26 is that the computer 
27 terminates the movement of the plate 7 toward the 
path 8 of the beaters 4 and reverses the direction of 
pivotal movement of the plate 7 only when the width of 
the clearance 9 has been reduced to zero. This enables 
the computer to terminate the movement of the plate 7 
away from the path 8 at the exact instant when the 
width of the growing clearance 9 reaches the prese 
lected value. 
The invention can be embodied with equal or similar 

advantage in so-called roll crushers or roll mills 
wherein a first drum-shaped or similar tool is rotatable 
about a fixed first axis and a second drum-shaped or 
similar tool is rotatable about a second axis and the 
second axis is movable toward and away from the first 
axis. The clearance which is defined in such roll crusher 
or roll mill is the nip of the two rotary drum-shaped or 
similar tools. The noise which is generated when the 
second tool is caused to actually engage the first tool is 
sufficiently pronounced to enable the microphone to 
discriminate between such noise and the noise which is 
generated by the roll crusher when its housing does not 
contain any comminuted or yet to be comminuted mate 
rial. The beaters of the first tool in a roll crusher or roll 
mill are the unevennesses of the drum and/or ribs or 
otherwise configurated cornminuting or crushing protu 
berances at the periphery of the first tool. 

If the time delay circuit 26 of FIG. 2 is designed to 
transmit to the computer 27 individual signals which 
develop whenever the microphone 18 registers a sound 
or noise having an intensity matching or approximating 
the sounds which are generated while the beaters 4 
strike the impact plate 7, then a premature movement of 
the plate 7 away from the path 8 of orbital movement of 
the beaters 4 can be prevented in the following way: 
The computer 27 causes the motor 10 to interrupt the 
movement of the plate 7 toward the path 8 in response 
to a first signal from the time delay circuit 26. Such a 
preselected interval of time can be represented by an 
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interval denoting that signals at the output of the time 
delay circuit 26 are attributable to noise which is gener 
ated by the beaters 4 striking the plate 7. The computer 
27 restarts the motor 10 in a direction to move the plate 
7 toward the shaft 3 if such signal is not followed by a 
second signal within a preselected interval of time. The 
movement of the plate 7 toward the shaft 3 is inter 
rupted again when the computer 27 thereupon receives 
a predetermined number of discrete signals at a prede 
termined frequency or a single signal which is gener 
ated only when the threshold circuit 24 transmits in 
successive signals at a predetermined frequency. This 
indicates that the beaters 4 actually strike the plate 7, 
i.e., that the width of the clearance 9 has been reduced 
to zero and the direction of rotation of the motor 10 can 
be reversed in order to proceed with the step of widen 
ing the clearance to the preselected value. 
A stoppage of the machine can be based on an inter 

ruption of admission of material into the inlet 1a of the 
housing 1. The computer 27 is or can be programmed in 
such a way. that it automatically initiates a stoppage of 
the conveyor 32 at preselected intervals and that the 
narrowing and subsequent widening of the clearance 9 
is carried out in the aforedescribed sequence and in 
response to aforediscussed signals denoting: a stoppage 
of the conveyor 32, an evacuation of material from the 
housing 1 and generation of sounds denoting that the 
housing is empty, and impingement of beaters 4 against 
the impact plate 7. The computer 27 preferably restarts 
the conveyor 32 to resume the admission of material 
into the inlet 1a of the housing 1 as soon as the adjust 
ment of width of the clearance 9 is completed. 

If the material to be comminuted is relatively soft, the 
computer 27 can be programmed in such a way that it 
adjusts the width of the clearance 9 prior to start of a 
shift and thereupon remains inactive for the duration of 
the shift. Such single adjustment per day or per shift 
normally suffices if the wear upon the beaters 4 and 
upon the plate 7 is not very pronounced. Of course, the 
switch box 29 enables an attendant to change the width 
of the clearance 9 when necessary irrespective of pro 
gramming of the computer 27. 
Programming of the computer 27 can be carried out 

in such a way that the width of the clearance 9 is se 
lected in dependency upon the desired maximum size of 
comminuted material and that such width is thereupon 
maintained by more or less frequent stoppage of the 
conveyor 32 or another material admitting device or 
feeding device, where the stoppage is followed by a 
reduction of the width of the clearance 9 to zero and a 
subsequent widening of the clearance to a value which 
is necessary to achieve the desired comminution of 
rock, coal or other material. The programming of the 
computer 27 can be altered while the comminuting 
machine is in actual use. A freshly programmed com 
puter then arrests the conveyor 32 to thereupon reduce 
and subsequently increase the width of the clearance 9 
to the desired value. 

It is equally within the purview of the invention to 
employ the illustrated microphone 18 for the generation 
of electric signals which are transmitted to the thresh 
old circuit 23, and to employ a discrete second micro 
phone to monitor sounds which are generated by the 
beaters 4 when striking the plate 7 and to transmit sig 
nals to the threshold circuit 24. The illustrated arrange 
ment is preferred at this time because it contributes to 
simplicity and lower cost of the comminuting machine. 
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14 
The proximity detector switch 28 constitutes a desir 

able but optional feature of the improved comminuting 
machine. Thus, the computer 27 could be programmed 
to control the operation of the motor 10 in a direction to 
move the plate 7 away from the beaters 4 by ensuring 
that the motor 10 is driven for a given interval of time 
which is necessary to increase the width of the clear 
ance 9 from zero to a preselected value. The proximity 
detector switch 28 is preferred at this time because it 
enables the computer 27 to continuously compare the 
actual distance of the plate 7 from the path 8 with a 
preselected distance and to arrest the motor 10 at the 
exact instant when the width of the clearance 9 reaches 
the preselected value. 
The computer 27 can be connected with a further 

subsidiary microprocessor or computer 33 which is to 
receive information for calculation of the total output of 
the comminuting machine per shift or per another unit 
of time. The acticipated useful life of the tools and the 
periods of use of the tools and/or other data are calcu 
lated by the computer 27. This will allow to ensure a 
timely replacement of spent tools. Moreover, the com 
puter 27 and/or the computer 33 can be provided with 
one or more display units 133 which display certain 
information such as the output per unit of time, the total 
output over a longer period of time, the monitored wear 
upon the tools and/or other information. Such total 
automation of operation of the comminuting machine 
contributes to a further increase and enhanced quality 
of output and ensures that an interruption of operation, 
save for those interruptions which are to be induced by 
the computer 27 for the purpose of first reducing and 
thereupon increasing the width of the clearance 9 at 
preselected intervals, is necessary only when the one 
and/or the other tool must be replaced as a result of 
extensive wear or for any other reason. 
The computer 27 can be programmed to automati 

cally arrest the conveyor 32 and to thereupon initiate a 
reduction and subsequent increase of width of the clear 
ance 9 in response to monitoring of the maximum size of 
particles which issue from the housing 1. If the maxi 
mum size is excessive, the computer 27 initiates a reduc 
tion of the width of the clearance 9 to a value which is 
necessary to reduce the size of comminuted material to 
the desired maximum permissible value. 
The resilient insert or cushion 13 can be of the type 

disclosed in published German Patent Application No. 
3,525,101 or in European Patent No. 0.019,541. As men 
tioned, above, this cushion enables the impact plate 7 to 
yield when the clearance 9 receives one or more ex 
tremely hard particles which are likely to damage the 
first and/or the second tool. Thus, the plate 7 can as 
sume the aforediscussed "inoperative' or retracted po 
sition in which the width of the clearance 9 is excessive 
during the time interval which elapses for advancement 
of one or more extremely hard particles through, and 
beyond the clearance. 
The provision of the cushion 13 is desirable and nec 

essary even though it enables the plate 7 to temporarily 
assume a position at an excessive distance from the axis 
of the shaft 3. Moreover, it can happen that particles of 
material, admitted via inlet 1a, become wedged between 
the parts of the cushion 13 and/or between the plate 7, 
while in the inoperative position of such plate, and the 
housing 1 to prevent an immediate return movement of 
the plate 7 to the prescribed position as soon as the 
extremely hard particle or particles have advanced 
beyond the clearance 9. This can also result in damage 
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to the motor 10 and/or to other parts of the means for 
moving the plate 7 toward or away from the tool 2 and 
its beaters 4. Therefore, the comminuting machine pref. 
erably comprises the aforementioned switch 15 which 
signals to the computer 27 that the plate 7 is held in the 
inoperative position and thus ensures that the computer 
does not start the motor 10 as long as the signal from the 
switch 15 indicates that the plate 7 is maintained in the 
inoperative position. 
The illustrated cushion 13 comprises one or more 

dished springs and/or one or more coil springs and/or 
other yieldable mechanical biasing means. Such cushion 
is compressed and stores energy when the plate 7 is 
caused to assume its inoperative position. If the motor 
10 were permitted to drive its output element in a direc 
tion to move the plate 7 from inoperative position 
toward the path 8 of orbital movement of the beaters 4, 
the spindle 12 would cause the already stressed cushion 
13 to store additional energy. This could cause the cush 
ion 13 to abruptly propel the plate 7 toward and into the 
path 8 with attendant considerable damage to or total 
destruction of the first and/or second tool. In many 
instances, the temporarily compressed cushion 13 is free 
to expand and to return the plate 7 to its proper position 
relative to the beaters 4 in response to vibration which 
develop when the comminuting machine is in use. Thus, 
as a rule, the duration of dwell of the plate 7 in the 
inoperative position, where the cushion 13 is stressed, is 
relatively short so that the computer 27 can resume its 
normal operation as soon as the signal at the output of 
the switch 15 disappears. 

If desired, the signal which is generated by the switch 
15 to denote that the plate 7 is held in an inoperative 
position can be displayed in the computer 27, in the 
subsidiary microprocessor or computer 33, or in a sepa 
rate signal displaying unit so that the attendants can 
ascertain and eliminate the cause of retention of plate 7 
in the inoperative position if such condition is not 
changed automatically, e.g., in response to vibration of 
the housing 1 when the comminuting machine is in use. 
The person in charge, who has detected a signal denot 
ing that the plate 7 is blocked in an inoperative position 
at an excessive distance from the path 8 of orbital move 
ment of the beaters 4, can facilitate a return movement 
of the plate 7 to its prescribed position, e.g., by actuat 
ing a control element 130 in the switch box 29 for the 
purpose of shaking the plate 7 back and forth about the 
axis of the pivot member 6 in order to thus promote the 
dislodging of particles which have caused the plate 7 to 
become jammed or wedged at an excessive distance 
from the path 8. Alternatively, the signal at the output 
of the switch 15 can induce the computer 27 to initiate 
an oscillatory movement of the plate 7 about the axis of 
the pivot member 6 for the purpose of enabling the 
cushion 13 to repeatedly store and dissipate energy and 
to rapidly return the plate 7 to its intended or selected 
position. The computer 27 is thereupon free to arrest 
the conveyor 32 and to move the plate 7 first toward 
and thereupon away from the shaft 3. The motor 10 is 
or can be an electric gear or stepping motor. 
The illustrated cushion 13 comprises one or more 

mechanical springs. However, and as described in the 
aforementioned published German Patent Application 
No. 3,525,101, it is equally possible to employ a fluid 
containing or fluid-operated cushion, e.g., a pneumatic 
cushion. The switch 15 is then replaced with a pressure 
responsive switch which generates a signal when the 
pressure of the supply of gaseous fluid in the pneumatic 
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cushion reaches a preselected value which indicates 
that the position of the impact plate of the second tool 
can be classified as an inoperative position and that the 
computer 27 should not start the motor 10 before the 
second tool is free to reassume its prescribed position. 
The pressure monitoring device which is shown at 21 in 
FIG. 2 of the published German Patent Application No. 
3,525,101 serves to facilitate regulation of the pressure 
of confined gaseous fluid so that such pressure is main 
tained at a substantially constant value. If such pneu 
matic cushion is used in the comminuting machine of 
the present invention, the pressure monitoring device is 
used to transmit signals to the computer 27 for the pur 
pose of initiating vibration of the second tool and/or of 
preventing the motor 10 from moving the spindle 12 
before the second tool reassumes its prescribed position. 

In accordance with a presently preferred embodi 
ment, each of the threshold circuits 23, 24 comprises a 
microphone preamplifier, e.g., a preliminary amplifier 
of the type known as B90 (#6-172), which is distrib 
uted by Kemo, Federal Republic Germany, an LED 
percent modulation indicator, LED-volt- and ampere 
meter of the type known as B 111 (#16.172) by Kemo, 
wherein the light emitting diodes L2 to L11 are re 
placed with optocouplers ILD 74, and amplifier means 
of the type known as B 72 (#18-170 by Kemo). 
Each of the retriggerable time delay circuits 25, 26 

can constitute a commercially available component, for 
example, of the type described on pages 448-449 of 
"Halbleiter-Schaltungstechnik' by U. Thietze and Ch. 
Schenk (Fifth Edition). 
The computer 27 can be an IBM personal computer 

model or a compatible model, preferably an XT design 
(processor 8086) or larger, which is equipped with aux 
iliary platens and printed circuit board for the process 
ing of output signals and RPM values and for regulation 
of servomotors. The processing of output and input 
signals can be performed, i.e. with control interface 
card No. A 1220 of Analog-Digitaltechnik Schnellham 
mer, Federal Republic of Germany. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find a 
useful application in other types of adjustment appara 
tus differing from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in the context of a method and 
apparatus for adjusting comminuting machines, it is not 
intended to be limited to the details shown, since vari 
ous modifications and structural changes may be made 
without departing in any way from the spirit of the 
present invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or specific aspects of 
this invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. A method of operating a comminuting machine, 

wherein a driven first tool carries beaters which move 
along a predetermined path adjacent a mobile second 
tool to define a clearance with the second tool, said 
clearance determines the particle size of the commi 
nuted product as a result of admission into the clear 
ance, comprising the steps of 
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interrupting the feeding of material into the machine; 
allowing the machine to be emptied of material; 

generating first signals based on a first sound of the 
emptied machine; 

electronically processing the first signals correspond- 5 
ing to said first sound having a first sound intensity 
of said machine running without feed of materials 
after an evacuation of comminuted material from 
the machine; 

feeding said processed first signals to a drive con 
nected to said second tool and initiating a drive; 

moving said second tool actuated by said drive 
toward said path of the beaters until said beaters 
strike said second tool with attendant generation of 
a second sound having a predetermined second 15 
intensity; 

electronically processing and distinguishing a second 
signal derived from said second sound of the sec 
ond intensity from said first signal representing said 
first sound intensity; and 

retracting said second tool from said path in response 
to the generation of said second sound to establish 
a clearance having a predetermined width. 

2. The method of claim 1 of operating a comminuting 

10 

20 

25 
said comminuting machine generates a third sound, 

representing loaded running and having a third 
intensity generally larger than said predetermined 
first intensity in absence of material, said moving 
step further comprising monitoring sounds of the 30 
machine; 

generating a first signal when the intensity of moni 
tored sounds falls below said third intensity; and 

utilizing said first signal to terminate associated with 
an emptying of the machine and to begin a moving 
step of said second tool toward said first tool. 

3. The method of claim 2 of operating a comminuting 
machine which is an impact crusher and wherein said 
first tool has a rotor which orbits its beaters along an 
endless path, further comprising the step of repeating 40 
said interrupting, generating, processing, feeding, mov 
ing and retracting steps at suitable time intervals to 
compensate for wear upon said tools. 

4. The method of claim 1 of operating a comminuting 

35 

machine wherein said beaters strike said second tool at 45 
predetermined time intervals, wherein the duration of 
the predetermined time intervals is a function of the 
speed of advancement of said beaters along said path 
with attendant generation of a series of second sounds 
having said second intensity, further comprising the 50 
steps of 

monitoring the intensity and frequency of second 
sounds and generating second signals when the 
intensity of said second sounds corresponds to one 
of said second sound intensities; 

interrupting said moving step in response to a first 
one of said second signals; 

resuming the moving step when the time interval 
between said first one of said second signals and a 
next-following second signal is longer than one of 60 
said predetermined time intervals; and 

starting said retracting step in response to the genera 
tion of a predetermined number of second signals 
occurring at said predetermined time intervals. 

5. The method of claim 1 of operating a comminuting 
machine, wherein said beaters strike said second tool at 
predetermined intervals, the duration of which is a 
function of the speed of advancement of beaters along 
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said path with attendant generation of a series of second 
sounds having said predetermined second intensity, 
further comprising the steps of 

monitoring the intensity and frequency of said second 
sounds and generating second signals when the 
intensity of said second sounds corresponds to said 
predetermined second intensity; 

interrupting the moving step in response to said sec 
ond signal; and 

starting said retracting step in response to the genera 
tion of a predetermined number of said second 
signals spaced in time as corresponding to a prede 
termined frequency. 

6. The method of claim 1, further comprising the step 
of 

repeating said interrupting, moving and retracting 
steps after an elapse of time intervals depending 
upon the nature of material to be comminuted. 

7. The method of claim 1, further comprising the step 
of 

terminating said retracting step as a function of the 
desired size of comminuted material. 

8. The method of claim 1 of operating a comminuting 
machine, wherein in the absence of material the ma 
chine generates the first sound representing running 
without load and having the first sound intensity less 
than said second predetermined intensity, and further 
comprising the steps of 

monitoring the sounds; 
generating said first signals in response to detection of 

first sounds having a predetermined first intensity; 
generating second signals in response to detection of 

sounds having said second intensity; 
utilizing said second signals to interrupt said moving 

step; and 
utilizing said first signals to terminate a delay period 

set after said second signal is received. 
9. The method of claim 1 of operating a comminuting 

machine, wherein the second tool assumes an inopera 
tive position and to thus increases said clearance in 
response to admission of material having a predeter 
mined hardness, further comprising the step of 

monitoring the position of said second tool and block 
ing said moving step when said second tool as 
sumes said inoperative position. 

10. A comminuting machine, particularly an impact 
crusher, comprising 

a housing having an inlet for material to be commi 
nuted therein; 

a first tool movably mounted in said housing and 
having a plurality of beaters; 

drive means connected with said first tool to move 
said beaters in said housing along a predetermined 
path; 

a second tool movably mounted in said housing adja 
cent said path and together with said first tool 
defining a clearance; moving means operable to 
move said second tool relative to said first tool to 
thus vary the width of said clearance; and 

control means including 
means for generating first signals denoting the first 

intensity of said first sound which is generated by 
the machine running in the absence of material to 
be crushed; 

means for generating second signals denoting the 
second intensity of second sounds which are 
generated when the width of said clearance is 
Zero so that said beaters strike said second tool; 
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electronic means for separating one of said first 
signals from one of said second signals; and 

means for operating said moving means in response 
a first signal to reduce the width of said clear 
ance and thereupon in response to a second sig 
nal to increase the width of said clearance to a 
predetermined value. 

11. The machine of claim 10, wherein said means for 
generating said first and second signals comprises 

a microphone having an output for electric signals 
dependent on a monitored intensity of said first and 
second sounds; 

means for amplifying said electric signals; 
a first threshold circuit connected with said amplify 

ing means and having an output for said first signals 
connected with said operating means; and 

a second threshold circuit connected with said ampli 
fying means and having an output for said second 
signals connected with said operating means. 

12. The machine of claim 11, wherein said operating 
means includes a computer and a time discriminator for 
said first and second signals. 

13. The machine of claim 11, further comprising a 
time delay circuit means connected between the output 
of at least one of said threshold circuits and said operat 
ing means. 

14. The machine of claim 10, wherein said operating 
means comprises 
means for effecting a movement of the second tool 
away from said first tool in response to reception of 
a predetermined number of second signals. 

15. The machine of claim 10, wherein said operating 
means includes means for initiating resumption of ad 
mission of material into said inlet in response to widen 
said clearance to said predetermined value. 

16. The machine of claim 10, wherein said second 
tool includes an impact member and a cushion which 
yields to permit a movement said member to an inopera 
tive position in response to penetration into said clear 
ance of a material having a predetermined hardness, 
said control means further comprising means for moni 
toring the position of said member and for preventing 
operation of said moving means in a direction to reduce 
the width of said clearance in said inoperative position 
of said member. 

17. Method for the operation of a comminuting ma 
chine, which comprises 

associating a first rotating comminution tool with at 
least a second comminution tool, 

adjusting the second comminution tool in its position 
relative to the first rotating comminution tool, 

forming an adjustable grinding gap between the first 
rotating comminution tool and the second commi 
nution tool, 

performing a forward motion at certain time intervals 
with the second comminution tool for avoiding 
substantial changes of the grain size of the commi 
nuted material by a drive in an empty-running 
comminution machine toward said first rotating 
comminution tool up to a first contact with said 
first rotating comminution tool, 

performing a reversal motion with said second com 
minution tool to result in a desired distance from 
said first rotating comminution tool after observa 
tion of a noise caused by the first contact between 
said first rotating comminution tool and said sec 
ond comminution tool which is made perceptible 
by a microphone, 
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automatically determining the motion of the second 
comminution tool with a computer for a start of the 
forward motion, for a starting point in time of a 
reversal motion, and at an end of the reversal mo 
tion, 

switching on the drive of the second comminution 
tool to therefore initiate the motion of the second 
comminution tool toward the first rotating commi 
nution tool if 
(a) a first signal reaches the microprocessor, said 

signal is generated after a switching off of a feed 
ing of material and said signal is fed with a delay 
to the computer that upon reaching the com 
puter, the comminution machine has been emp 
tied of material to be processed, and 

(b) a second signal reaches the microprocessor, said 
second signal originates from a microphone fur 
nished at a casing of the comminution machine 
and said second signal, upon filtering a third 
signal generated by the general running noises, 
results in a second filtered signal essentially gen 
erated only by hard noises which result from the 
contacting of said second comminution tool with 
said first rotating comminution tool, 

(c) the third signal reaches the microprocessor, said 
third signal originates from a microphone dis 
posed at the casing of the comminution machine 
and said third signal is generated by the general 
noises of the running of the comminution ma 
chine under a load, 

wherein the microprocessor reverses the motion of 
said second comminution tool and stops the motion 
of the second comminution tool after a certain 
distance which is calculated from the reversal posi 
tion. 

18. Method according to claim 17, further comprising 
immediately stopping the motion of the second con 

minution tool toward the first comminution tool 
upon occurrence of said filtered second signal, 
generated by said hard noises, and 

wherein the motion is picked up again if no further 
said filtered second signals follow, and 

wherein the motion is reversed, if a certain strength 
and length or a certain minimum number of said 
filtered second signals are received within a certain 
time unit which indicates to the microprocessor the 
mutual contacting of the comminution tools. 

19. Method according to claim 17, further comprising 
deriving said second signal and said third signal from 
one and the same microphone by distribution each 
of said second signal and said third signal from the 
microphone after amplification to two separate 
channels. 

20. The method according to claim 17, further com 
prising 
employing an impact mill as a comminution machine, 
wherein the impact mill includes 
a rotor equipped with impact bars and at least an 

impact plate coordinated to the rotor, whereby 
the impact plate is adjustable relative to the rotor 
and forms a grinding gap with the rotor, 

wherein moving the impact plate toward the rotor 
at certain time intervals by way of a drive up to the 
first contact with the impact bars of the rotor in an 
empty-running impact mill, in order to avoid sub 
stantial changes of the granulometry of the commi 
nuted material by reversing the motion, of the im 
pact plate is brought to the desired distance for 
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operating relative to the rotor, based on said noise 
resulting from the contact made recognizable by a 
microphone, wherein a control of the motions of 
the impact plate, includes the start of the forward 
motion, the point in time of the reversal motion, 5 
and the end of the reversal motion, are automati 
cally performed by a microprocessor, wherein the 
microprocessor switches on the drive of the impact 
plate and thereby initiates the motion of the impact 
plate toward the rotor, if 10 
(a) a switching signal is obtained by the micro 

processor, said switching signal is generated by 
the switching off of the material feed and is de 
livered with a delay to the microprocessor that 
the impact mill has been emptied when said 15 
switching signal reaches the microprocessor, and 

(b) said third signal is obtained by the computer, 
said third signal originates from a microphone 
furnished at the casing of the impact mill and said 
third signal is generated by the general running 20 
noises of the impact mill, and 

wherein the microprocessor reverses the motion of 
the impact plate and stops the motion of the impact 
plate after a certain distance, calculated from the 
reversal position if 25 
(c) said second signal is obtained by the micro 

processor, said second signal originates from the 
microphone which is furnished at the casing of 
the impact mill and said second signal by filter 
ing said third signal which is generated by the 30 
general running noises, is generated from the 
hard noises as a result of the contact between 
impact plate and the impact bars. 

21. Method according to claim 20, further comprising 
immediately stopping the motion of said second com- 35 

minution tool, which operates as an impact plate 
toward said first comminution tool upon occur 
rence of said filtered second signal, generated by 
said hard noises, and wherein the motion is picked 
up again if no further said filtered second signals 40 
follow, and 

wherein the motion is reversed, if a certain strength 
and length in a certain time unit indicates to the 
microprocessor the mutual contacting of said con 
minution tools. 45 

22. Method according to claim 20, further comprising 
determining time intervals with said microprocessor 
by an exchangeable program furnished for a spe 
cific material to be comminuted and coordinated to 
said microprocessor, during said time intervals a 50 
readjustment of the impact plate occurs where said 
microprocessor initiates the material feed is 
stopped before the material feed is restarted, re 
spectively. 

23. Method according to claim 20, wherein the mi- 55 
croprocessor determines the distance of the impact 
plate to the rotor depending on a desired grain structure 
by an influenceable program coordinated to said micro 
processor, and said microprocessor performs automati 
cally a setting of the impact plate and thus of said grind- 60 
ing gap. 

24. Method according to claim 20, further comprising 
deriving said first signal and said second signal from one 
and the same microphone by distributing each of said 
first signal and said second signal from said microphone 65 
after amplification to two separate channels. 

25. Method according to claim 20 for impact mills, 
further comprising 
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operating the drive of the impact plate with an elastic 

intermediate member, said elastic intermediate 
member allows an escaping of the impact plate at 
any time when non- conminutable parts have 
passed into said impact mill, and wherein 

the drive is stopped during the forward motion, if said 
elastic intermediate member is pressed together 
from a drive side because of a jamming of a re 
bound works. 

26. An apparatus for automatically adjusting a grind 
ing gap of a comminuting machine for determining the 
grain size, comprising 

a first rotating comminution tool and 
at least a second comminution tool furnished with 

drive aggregates for positional adjustment, 
wherein said second comminution tool can be ad 
justed by said drive aggregates relative to said first 
rotating comminution tool, and 

a microphone disposed in a casing of the comminu 
tion machine; 

a microphone amplifier (19) connected to said micro 
phone (18); 

a channel transmitting an amplified signal which 
comes from the microphone (18) and is subdivided 
into two channels (21,22), wherein a first channel is 
led via a first signal decoupler (23) with a low 
trigger threshold, and wherein a second channel is 
led via a second signal decoupler (24) with a high 
trigger threshold to a microprocessor (27), 

wherein said microprocessor (27) is programmed to 
switch on the drive aggregates to sense the ap 
proaching of said second comminution tool to said 
first rotating comminution tool and upon receiving 
a time-delay signal derived from the switching off 
of the material feed, 

wherein said microprocessor reverses this motion as 
soon as a second signal reaches said microproces 
sor which surpasses said high trigger threshold in a 
certain strength and said second signal is of a 
longer time duration, wherein said microprocessor 
stops the reverse motion based on a program en 
tered into said microprocessor, and said micro 
processor reinitiates the feeding of material into 
said comminuting machine. 

27. Apparatus according to claim 26, wherein time 
switches (25,26) are connected to said signal decouplers 
(23, 24), and 

wherein said time switches (25, 26) can be triggered 
at a later point in time. 

28. An apparatus for automatically adjusting an im 
pact plate of an impact mill comprising 
an impact plate; 
a casing of the impact mill; 
a drive aggregate for said impact plate, said drive 

aggregate impact plate can be adjusted relative to a 
rotor impact circle; 

a microphone disposed in said casing of said impact 
mill; 

amplifiers (19, 20) connected to said microphone (18); 
a channel transmitting an amplified signal comes from 

said microphone (18) and is subdivided into two 
channels (21, 22), of which said two channels (21, 
22) includes a first channel that leads to a first sig 
nal decoupler (23) with a low trigger threshold, 
and a second channel that leads to a second signal 
decoupler (24) with a high trigger threshold to a 
microprocessor (27) wherein said microprocessor 
(27) is programmed to receive a time-delay signal 
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derived from the switching off of the material feed, 
said microprocessor switches on said drive aggre 
gate (10, 11) when said impact plate (5, 7) ap 
proaches said rotor impact circle (8), wherein 

said microprocessor reverses this motion as soon as a 5 
second signal reaches said microprocessor in a 
repeated successive sequence, and said second sig 
nal surpasses said high trigger threshold, wherein 
said microprocessor stops the reverse motion based 
on a program entered into the microprocessor, and 10 
wherein said microprocessor reinitiates the feeding 
in of material into the impact mill. 

29. Apparatus according to claim 28, wherein time 
switches (25,26) are connected to said signal decouplers 
(23, 24), and 15 
wherein said time switches (25, 26) can be triggered 

at a later point in time. 
30. Apparatus according to claim 28, wherein switch 

ing elements (15, 16) are furnished as part of the elastic 
intermediate member (13) and are movable with respect 20 
to each other, wherein upon compression at said inter 
mediate member (13), said switching elements (15, 16) 
change their switching state from a drive side to gener 
ate said second signal, said second signal stops the drive 
motion of said impact plate (5, 7) via said microproces- 25 
sor (27), and modifies the drive motion of said impact 
plate (5, 7), respectively into a repeated short backward 
and forward motion until said switching state of said 
switching elements (15, 16) no longer exist. 

31. A method for operating a comminuting machine 30 
comprising 
moving a second comminuting tool in a forward 

direction by a drive toward a first rotating commi 
nution tool up to a first contact with said first rotat 
ing comminution tool in an empty-running commi 35 
nution machine for avoiding substantial changes of 
the grain structure of the comminuted material, 
wherein said second comminution tool is coordi 
nated to said first rotating comminution tool, 
wherein said second comminution tool adjustably 40 
disposed in its position relative to a position of said 
first rotating comminution tool, wherein a motion 
of said second comminution tool is automatically 
controlled with a microprocessor, wherein said 
first rotating comminution tool and said second 45 
comminution tool form an adjustable grinding gap; 

receiving a switching signal in the microprocessor, 
said switching signal is generated by a switching 
off of a feeding of material and said switching sig 
nal is fed with a delay to said microprocessor that 50 
reaches the microprocessor and the comminution 
machine has been emptied of material to be pro 
cessed; 

receiving a first signal in said microprocessor, 
wherein said first signal originates from a micro- 55 
phone disposed in the casing of said comminution 
machine and said first signal is generated by the 
general noises of the running of the comminution 
machine; 

switching on a drive of said second comminution tool 60 
via the microprocessor to initiate a forward motion 
of said second comminution tool toward said first 
rotating comminution tool to define a starting time 
of said forward motion; 

generating a second signal with the microphone 65 
member in the casing of the comminution machine 
and feeding said second signal to said microproces 
sor, wherein said second signal is filtered and sepa 
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rated from said first signal generated by the general 
running noises, wherein said second signal is essen 
tially generated only by said hard noises, which 
result upon the contacting of the second comminu 
tion tool contacts the first rotating comminution 
tool; 

initiating a reverse motion of said second comminu 
tion tool via said microprocessor to obtain a de 
sired distance of said second comminution tool 
from the first rotating comminution tool after ob 
serving said noise caused by the contact of said first 
conminution tool with said second comminution 
tool which is made perceptible by said micro 
phone; 

calculating a stop position based on the reversal posi 
tion with said microprocessor; 

stopping the reverse motion of said second comminu 
tion tool after a certain distance has been covered 
with said microprocessor. 

32. The method according to claim 31 further com 
prising 

operating said second comminution tool as an impact 
plate toward said first comminution tool; 

stopping the motion of said second comminution tool 
immediately upon occurrence of a filtered second 
signal, generated by the hard noises; and 

picking up the motion again if no further filtered 
signals follow said filtered second signal; and 

reversing the direction if the features of said filtered 
second signal in a certain time unit indicate to said 
microprocessor a mutual contacting of said commi 
nution tools. 

33. The method according to claim 31 further com 
prising deriving said first signal and said second signal 
from said microphone serving simultaneously as a mi 
crophone member; 

amplifying said first signal and the second signal de 
livered by said microphone; 

distributing each of said first signal and said second 
signal delivered by said microphone after amplifi 
cation into two separate channels. 

34. The method according to claim 31 further com 
prising 

adjusting an impact plate means relative to a rotor 
which is part of said first comminution tool in a 
comminution machine furnished as an impact mill 
for providing a desired grinding gap, wherein said 
impact mill includes said first comminution tool 
equipped with impact bars and said impact plate 
means furnishes said second comminution tool and 
is coordinated to said rotor; 

moving said impact plate means toward said rotor at 
certain time intervals by said drive up to said first 
contact of said impact bars of the rotor in an emp 
ty-running impact mill in order to avoid substantial 
changes of the granulometry of the comminuted 
material; 

bringing said impact plate means to a desired distance 
relative to the rotor for reversing the direction of 
the motion based on said noise resulting from the 
contact between said impact plate means and said 
impact bars which is made recognizable by said 
microphone member; 

automatically controlling any motion of said impact 
plate means with a microprocessor which includes 
a start of a forward motion, a point in time of a 
reversal motion, and an end of the reversal motion; 
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feeding said switching signal to said microprocessor, 
wherein said switching signal is generated by the 
switching off of the material feed and wherein the 
switching signal is delivered with a delay to said 
microprocessor so that said impact mill has been 5 
emptied when the switching signal reaches said 
microprocessor; 

feeding said first signal to said microprocessor, 
wherein said first signal originates from said micro 
phone furnished in said casing of said impact mill 10 
and said first signal is generated by the general 
running noises of the impact mill; 

switching said drive of said impact plate means on 
with said microprocessor to initiate said motion of 
said impact plate means toward said rotor; 15 

feeding said second signal to said microprocessor, 
wherein said second signal originates from said 
microphone furnished in said casing of said impact 
mill and said second signal, which is filtered and 
separating from said first signal that is generated by 20 
the general running noises, is generated from said 
hard noises which is the result of the contacting 
between said impact plate means and said impact 
bars; 

reversing the motion of said impact plate means with 25 
said microprocessor; 

calculating a stop position of said impact plate means 
based on the reversal position of the impact plate 
means with the microprocessor; 

stopping the motion of said impact plate means after 30 
a certain distance corresponding to said calculated 
stop position. 

35. The method according to claim 34 further com 
prising 
immediately stopping the motion of the second com- 35 

minution tool toward the first comminution tool 
when said filtered second signal that is generated 
by a hard noise occurs; 

resuming the motion of said second comminution tool 
toward said first comminution tool again if no fur- 40 
ther filtered second signals are following; 

reversing the motion of said second comminution 
tool toward said first comminution tool if certain 
features of said filtered second signal within a cer 
tain time unit indicate to said microprocessor an 45 
occurrence of a mutual contacting of said commi 
nution tools. 

36. The method according to claim 34 further com 
prising 

feeding microprocessor instructions which forms a 50 
program to said microprocessor for determining 
time intervals to be furnished for performing a 
readjustment of said impact plate means for a spe 
cific exchangeable material to be comminuted and 
coordinated to said program, and wherein said 55 
microprocessor initiates the stopping of the mate 
rial feed before performing said readjustment and 
then the material feed is restarted respectively, 
after performing said readjustment. 

37. The method according to claim 34 further com- 60 
prising 

determining the distance of said impact plate means 
to said rotor with said microprocessor depending 
on a desired grainstructure with a program entered 
into said microprocessor; 65 

setting a position of said impact plate means to set the 
grinding gap automatically by using an output of 
said microprocessor. 
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38. The method according to claim 34 further com 

prising 
deriving said first signal and said second signal from 

said microphone; 
amplifying said first signal and said second signal 

delivered by the microphone; 
distributing said first signal and said second signal 

delivered to said microphone after amplification 
into two separate channels. 

39. The method according to claim 34 further com 
prising 

driving said impact plate means of the impact mill 
with an elastic intermediate member; 

allowing resilient retraction of said impact plate 
means when non-comminutable parts have passed 
into said impact mill based on the elastic properties 
of said elastic intermediate member; 

stopping said drive during the forward motion, if said 
elastic intermediate member is pressed together 
from the drive side because of a jamming of a re 
bound works. 

40. Automatically adjusting a grinding pag of a com 
minution machine by determining the grain size of the 
output of the comminution machine comprising 

a casing of the comminution machine; 
a first rotating comminution tool; 
a second comminution tool; 
a drive aggregate for a positional adjustment of said 
second comminution tool, wherein the position of 
said second conminution tool can be adjusted by 
said the drive aggregates relative to the position of 
siad first rotating comminution tool; 

a microphone disposed in the casing of said comminu 
tion machine; 

a microphone amplifier having an output and con 
nected to an output port of said microphone; 

a first signal decoupler with a low trigger threshold 
having an output and having an input connected to 
said output of the amplifier and forming a first 
signal channel; 

a second signal decoupler with a high trigger thresh 
old having an output and having an input con 
nected to said output of said amplifier and forming 
a second signal channel, thus subdividing an ampli 
fied signal coming from said microphone into two 
separate channels; 

a feed means for the material to be processed in said 
comminution machine; 

a switch connected to said feed means for turning said 
feed means on or off and said switch having an 
input; 

signal means furnishing a switching signal when said 
feed means is switched off; 

a microprocessor having a first input connected to 
said output of said first signal decoupler having a 
low trigger threshold and having a second input 
connected to said output of said second signal de 
coupler having a high trigger threshold, said mi 
croprocessor having a third input connected to said 
signal means, said microprocessor having a first 
output connected to said drive aggregate and hav 
ing a second output connected to said switch, 

wherein said microprocessor is programmed with a 
program to switch on said drive aggregate to sense 
the movement of said second comminution tool 
toward said first rotating comminution tool upon 
receiving a time-delay signal derived by said signal 
means which indicates that said feed means is 
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switched off, wherein said microprocessor reverses 
a direction of motion for moving said second con 
minution tool away from said first comminution 
tool as soon as a second signal reaches said micro 
processor wherein said second signal surpasses said 
high trigger threshold in a certain amount and 
wherein said second signal is of a longer time dura 
tion, wherein said microprocessor stops the move 
ment of said second comminution tool away from 
said first comminution tool based on the program 
entered into said microprocessor, and said micro 
processor reinitiates the feeding of material into 
said impact mill by sending a corresponding signal 
to said switch. 

41. The comminuting machine according to claim 40 
further comprising 

a first time delay circuit having an input connected to 
said first signal decoupler having said low trigger 
threshold and having said output connected to said 
first input of said microprocessor for delivering a 
first trigger signal after a frist delay time; 

a second time delay circuit having an input connected 
to said second signal decoupler having said high 
trigger threshold and having said output connected 
to said second input of said microprocessor for 
delivering a second trigger signal after a second 
delay time. 

42. An impact mill for automatically adjusting an 
impact plate comprising 

a casing of the impact mill; 
a rotor; 
an impact plate; 
a drive aggregate attached to said impact plate for 

adjusting the position of said impact plate relative 
to an impact circle of said rotor; 

a control switch associated with said drive aggregate 
for controlling the operation of said drive aggre 
gate; 

a microphone having an output and disposed in the 
casing of the impact mill; 

an amplifier having an output and an input connected 
to said output of said microphone; 

a first signal decoupler with a low trigger threshold 
having an ouput and an input connected to said 
output of the amplifier; 

a second signal decoupler with a high trigger thresh 
old having an output and an input connected to 
said output of said amplifier, whereby an amplified 
signal, coming from said microphone is subdivided 
into two channels with a first channel formed by 
said first signal decoupler with said low trigger 
threshold, and with a second channel formed by 
said second signal decoupler with said high trigger 
threshold; 

feed means for feeding material into said impact mill; 
signal means associated with said feed means for indi 

cating if said feed means is in an on or off state; 
a microprocessor having a first input connected to 

said ouput of said first signal decoupler having said 
low trigger threshold, and a second input con 
nected to said output of said second signal decou 
pler having said high trigger threshold, said micro 
processor having a third input connected to said 
signal means and said microprocessor having a first 
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output connected to said control switch and a sec 
ond output connected to said feed means, 

wherein said microprocessor is programmed with a 
program to receive a time-delay signal derived 

5 from said signal means indicating a switching off of 
the material feed, said microprocessor switches on 
said drive aggregate when said sense of the impact 
plate moves toward said impact circle of said rotor, 
said microprocessor initiates the switch when said 
sense of said impact plate moves away from said 
impact circle of said rotor as soon as a signal is 
derived from said microphone that reaches said 
microprocessor in a repeated successive sequence, 
and said signal surpasses said high trigger thresh 
old, wherein said microprocessor stops the motion 
when said said impact plate moves away from said 
impact circle of said rotor based on said program 
entered into said microprocessor, and wherein said 
microprocessor reinitiates the material feed-in by 
sending a corresponding signal to said feed means. 

43. The impact mill according to claim 42 further 
comprising 

a first time delay circuit having an input connected to 
said first signal decoupler having said low trigger 
threshold and having said output connected to said 
first input of said microprocessor for delivering a 
first trigger signal after a first delay time; 

a second time delay circuit having an input connected 
to said second signal decoupler having said high 
trigger threshold and having said output connected 
to said second input of said microprocessor for 
delivering a second trigger signal after a second 
delay time. 

44. The impact mill according to claim 42 further 
35 comprising 

an elastic intermediate member having a first part and 
a second part and disposed between said drive 
aggregate and said second comminuting tool, 
wherein said first part and said second part are 
movable relative to each other; 

a switching element connected to said microproces 
sor and furnished at said first part and at said sec 
ond part of said elastic intermediate member which 
are movable relative to each other, 

wherein said switching element changes its switching 
state from the drive side upon comprising at said 
intermediate member and to generates said second 
signal fed in to said microprocessor, whereupon 
said microprocessor stops the motion of said im 
pact plate toward said impact circle of said rotor 
and wherein said microprocessor modifies the 
drive motion of said impact plate until a point in 
time where said switching state upon compression 
of said switching element no longer exists. 

45. The impact mill according to claim 42 further 
comprising 

a reversible electric motor; 
a worm drive gear connected to said reversible elec 

tric motor; 
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60 a spindle disposed substantially radially of said rotor 
and driven by the worm drive gear; 

an elastic cushion; 
a lug connecting said elastic cushion to said second 
comminuting tool. 
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